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44a Sunday, February 26, 2012and what is expected from its ranking in the Hofmeister series. Multi-parameter
smFRET experiments on the a-helix under varying salt concentrations were
carried out to gain a more detailed insight into the induced conformations.
Addition of KCl allowed the peptide to adopt an a-helical conformation
whereas GndCl denatured by swelling the chain. NaClO4 at 4M condenses
the chain into a rapidly fluctuating collapsed state. With the help of CD, MD
and spFRET we could show that two denaturing ions (Gnd, ClO4-) work in
two very different mechanisms.
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The polyampholytic nature of type I molecular collagen continues to exhibit
a rich and complex molecular behavior. It has been known for some time
that, due to the charge structure of the molecule, ions condense on the collagen
triple helix. This ion condensation has been shown to exhibit preferential bind-
ing of certain ions. in this work we have shown that not only does preferential
ionic binding occur but that the condensation of the ions on the molecule causes
drastic conformational changes.
Bovine dermal type I collagen molecules are suspended in solutions with vary-
ing ionic species and concentration. The conformations of the molecules are
measured by imaging with AFM as deposited onto mica substrates. It is found
that with all ionic species tested, increasing the ionic concentration corresponds
with a straightening of the molecule, calculated as a persistence length using
the worm-like chain model.
The complex behavior of the collagen molecule appears in the comparison of
the rates of persistence length increase with ionic concentration. At the low
salt concentrations used here, 0.001-0.1M, this rate of increase presents as
a power law. The salt species chosen for this work aimed to elucidate the effects
of mono- versus divalent salts and changing the anion or cation species.
The dependence of persistence length on ionic species correlates with the de-
gree of ionic condensation reported in previous results. Now, not only do we
know that ionic condensation occurs, but it also plays a significant role in the
conformations of the molecules.
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Experimental and computational work has shown that the presence of ions in
solution affects the conformations of proteins. The driving force behind the
effect of ions on shifts in the conformational equilibria of proteins is not known.
We believe that ions modulate a peptide’s hydration, thereby causing it to
undergo a conformational shift. We have
tested this hypothesis by performing
molecular dynamics simulations on a pep-
tide with the primary structure AEAAAEA
in different salts at different concentrations
to examine ion effects on the electrostatic
repulsion between side chains, ion-side
chain binding, as well as peptide hydration.
These are three factors that may drive the
shifts in peptides’ conformational equilib-
ria as influenced by ions. Salts included
in this study were NaCl and KCl at concen-
trations of 0.5, 1.0 and 2.0 M. Simulation
trajectories were analyzed with radial dis-
tribution functions, preferential interaction
formalism, and various energy distribu-
tions. Free energy calculations for the en-
tire conformational space of this peptide
in each saline environment were calculated
using metadynamics simulations.222-Pos Board B8
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An amyloid protein changes its molecular conformation as it aggregates.
However, this aspect of aggregation has remained difficult to measure.Alzheimer’s amyloid beta (Ab) monomers are thought to be relatively un-
structured, while the mature aggregates have a b-sheet-rich hairpin-like con-
formation where the two termini come close together. It is not clear at what
stage of aggregation this change (‘misfolding’) takes place, and how this af-
fects the properties of the aggregate, such as its stability, shape and toxicity.
It is also not known why monomers, presumably present in healthy humans,
are non-toxic, and how toxicity arises at some stage of aggregation. Here we
use Fluorescence Correlation Spectroscopy, Forster Resonance Energy Trans-
fer (FRET), fluorescence quenching, and vesicle and cell binding assays to
address these questions in physiological buffer conditions. We show that
the major conformational transition takes place right at the first step of aggre-
gation, viz. with the formation of the small oligomers. This change predom-
inantly involves the core region of the peptide, as the structures of the two
termini remain relatively unchanged between the monomer and the oligomer.
In both the species, the N-terminus is almost fully solvent exposed, while the
C-terminus is much more shielded. This monomer to oligomer transition
increases the affinity of Ab for artificial lipid vesicles by at least an order
of magnitude. Confocal microscopy shows that the oligomers at physiological
concentrations have a strong affinity for the plasma membrane of living
HEK 293T cells, while the monomers at the same concentration do not
have any detectable affinity. Our results imply that the major change of
molecular structure occurs at the initial step of aggregation, and suggest
that this plays a major role in transforming nontoxic monomers into toxic
cell-adherent oligomers.
223-Pos Board B9
Plasma Membrane Topology of the Insulin Receptor: Insights from
Computational Modeling
Gene A. Morrill, B.K. Adele, Raj K. Gupta.
Albert Einstein Col. Med., Bronx, NY, USA.
The insulin receptor in the plasma membrane is composed of two alpha-
subunits, each linked to a beta-subunit and to each other by disulfide bonds.
It has been proposed that both alpha-subunits are extracellular and anchored
to the plasma membrane via a single transmembrane (TM) helix in the
N-terminal region of each beta-subunit. However, we find that newer sequence
analysis algorithms predict that the alpha-subunits of human insulin receptor
(P06213) are largely intracellular and each contains a single TM helix in the
N-terminal region. The MEMSAT-SVM method predicts (after correcting for
a 19 residue N-terminal signal peptide) that the alpha-subunit contains a TM
helix between residues 64 and 79, with a 63 amino acid ectodomain and a large
676 residue cytoplasmic domain. The existence of a large intracellular domain
is consistent with the presence of 10 caveolin-binding (CB) motifs (O¨x
O¨xxxxO¨, O¨xxxxO¨xxO¨, where O¨ is the aromatic amino acid F, Y, or W), which
exist within most caveolin-associated proteins where caveolin is accessible
only intracellularly. Our computational analysis of the insulin receptor beta-
subunit sequence confirms a single TM helix between residues 194 - 218 (Uni-
ProtKB places the TM helix within residues 194-213), with 1 CB motif prox-
imal to the TM helix (W175 - Y182). Similar topologies were obtained with
insulin receptor sequences from a variety of species. The insulin receptor co-
isolates with lipids and the purified insulin receptor readily forms lipid com-
plexes. Thus, caveolin binding motifs may direct the insulin receptor tetramer
to caveolin-rich lipid rafts. The topology of the insulin receptor and CB motifs
is relevant to understanding the microdynamics of insulin receptor movement
between caveolar and non-caveolar regions of the plasma membrane as well
as insulin-mediated events such as endocytosis, membrane hyperpolarization,
and regulation of Naþ/Kþ/Hþ ions.
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Background: The nuclear receptor binding SET domain (NSD) protein is
a family of three histone-lysine N-methyltransferase (HMTase), NSD1,
NSD2/MMSET/WHSC1, and NSD3/WHSC1L1 that are critical in maintain-
ing the chromatin integrity. NSD1 methylates H3K36 and H4K20 and is as-
sociated with acute myeloid leukemia, multiple myeloma, and lung cancer.
NSD1 is amplified in multiple myeloma, lung cancer, neuroblastomas and
glioblastomas. NSD2 methylates H3K4 and H4K20 and is linked to prostate
cancer, multiple myeloma and glioblastoma. NSD2 is found over expressed
in fifteen different cancers and is associated with tumor aggressiveness
or prognosis in most types of cancers. NSD3 methylates H3K36 and is asso-
ciated with both lung and breast cancer along with the acute myeloid leuke-
mia. The amplification of either NSD1 or NSD2 triggers the cellular
